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(54) SUSTAINED RELEASE PREPARATION OF SLIGHTLY WATER-SOLUBLE MEDICINE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To prepare a sustained release preparation capable of gradually 
releasing slightly water-soluble medicines to sustain their activities by combining a slow soluble 
part and a quickly releasing part with each other which contain slightly water-soluble medicines 
treated with wetness-improving agents, respectively. 

SOLUTION: This sustained release preparation comprises a quickly releasing part containing a 
slightly water-soluble medicine (e.g. ecadotril) treated with a wetness- improving agent and a 
slow soluble part comprising a core granule containing a slightly water-soluble medicine treated 
with a wetness-improving agent and coated with an enteric layer. The slow soluble part and the 
quickly releasing part separately exist as an enteric granule and a quickly releasing granule, and 
one or more water-soluble, inactive separation layers are disposed between the core granule 
and the enteric layer in the slow soluble part and/or between the enteric layer and the quickly 
releasing part. Even when a highly plastic, slightly water-soluble medicine having a high melting 
point is used, a function for controlling the release of the medicines can thereby be stabilized. 
The wetness-improving agents are used for improving the granule surface wetness and 
dissolution speeds of the granules containing the slightly water-soluble medicines, respectively, 
and includes hydroxypropylcellulose. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The sustained release drug characterized by consisting of a fast-discharging part 
containing the difficulty water solubility drug which was damp and was processed by the 
improvement agent, and ****** to which coating of the core granulation containing the difficulty 
water solubility drug which was damp and was processed by the improvement agent was carried 
out in the enteric layer. 

[Claim 2] The sustained release drug according to claim 1 with which ****** and a fast- 
discharging part exist as granulation, respectively. 

[Claim 3] The sustained release drug containing the compound granulation with which it comes 
to carry out coating of the fast-discharging part to the perimeter of ****** according to claim 1 . 

[Claim 4] A sustained release drug given in either of claims 1-3 which has the water-soluble 1st 
isolation layer between core granulation and an enteric layer. 

[Claim 5] A sustained release drug given in the claim which has the water-soluble 2nd isolation 
layer between ****** and a fast-discharging part 3 or 4. 

[Claim 6] The sustained release drug according to claim 5 which contains in core granulation the 
compound granulation with which it comes to carry out coating of the water-soluble 1st isolation 
layer, an enteric layer, the water-soluble 2nd isolation layer, and the fast-discharging part to 
order. 

[Claim 7] A sustained release drug given in either of claims 4-6 in which the 1st isolation layer 
contains a water soluble polymer and a saccharide. 

[Claim 8] A sustained release drug given in either of claims 4-6 in which the 2nd isolation layer 
contains a water soluble polymer and a saccharide. 

[Claim 9] A sustained release drug given in either of claims 1-8 whose difficulty water solubility 
drug is EKADO tolyl. 

[Claim 10] A sustained release drug given in either of claims 1-9 which is capsule 
pharmaceutical preparation. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the sustained release drug containing the drug 

of difficulty water solubility. 

[0002] 

[Description of the Prior Art] In order to maintain the effectiveness of a drug, sustained- 
release-drug-izing combining a fast-discharging part and ****** is known (for example, JP.61- 
1 3683.B and JP.62-321 66,B). However, each of these is restricted when using a soluble high 
drug comparatively. Since the remarkable decline in an absorption coefficient is generally seen 
when it is going to gradual-release-ize the drug of difficulty water solubility by these approaches, 
gradual release-ization by such approach is made difficult. Especially drug effect continuation 
according to gradual-release-izing when it is difficulty water solubility like EKADO tolyl and the 
disappearance half-life in blood is a short drug for example, becomes more difficult. 
[0003] 

[Problem(s) to be Solved by the Invention] The purpose of this invention is offering the 
sustained release drug which drug effect's maintains by releasing the drug of difficulty water 
solubility gradually. It is offering the pharmaceutical preparation which the drug effect of a drug 
with the short disappearance half-life in difficulty water solubility like EKADO tolyl and blood 
maintains especially. 
[0004] 

[Means for Solving the Problem] The sustained release drug of this invention consists of a fast- 
discharging part containing the difficulty water solubility drug which was damp and was 
processed by the improvement agent, and ****** to which coating of the core granulation 
containing the difficulty water solubility drug which was damp and was processed by the 
improvement agent was carried out in the enteric layer. 

[0005] In a suitable embodiment, said ****** and fast-discharging part exist as granulation, 
respectively. 

[0006] In a suitable embodiment, the sustained release drug of this invention contains the 
compound granulation with which it comes to carry out coating of said fast-discharging part to 
the perimeter of said ******. 

[0007] In a suitable embodiment, the sustained release drug of this invention has the water- 
soluble 1st isolation layer between said core granulation and said enteric layers. 
[0008] In a suitable embodiment, the sustained release drug of this invention has the water- 
soluble 2nd isolation layer between said ****** and said fast-discharging parts. 
[0009] In a suitable embodiment, the sustained release drug of this invention contains in the core 
granulation containing a difficulty water solubility drug the compound granulation with which it 
comes to carry out coating of the water-soluble 1st isolation layer, an enteric layer, the water- 
soluble 2nd isolation layer, and the fast-discharging part to order. 
[0010] In a suitable embodiment, a difficulty water solubility drug is EKADO tolyl. 
[001 1] In a suitable embodiment, the sustained release drug of this invention is capsule 
pharmaceutical preparation. 



[0012] 

[Embodiment of the Invention] In order that a fast-discharging part may emit a drug in the 
stomach and ****** may subsequently emit a drug in intestines, as for the sustained release 
drug of this invention, continuous drug effect is obtained. This pharmaceutical preparation may 
be the 1 st and 2nd following pharmaceutical preparation typically. 

[0013] In the 1st sustained release drug of this invention, ****** and a fast-discharging part 
exist separately as enteric granulation and immediate-release granulation respectively. Coating 
of the core granulation containing the difficulty water solubility drug which this enteric 
granulation was damp and was processed by the improvement agent is carried out in the enteric 
layer. Immediate-release granulation is homogeneous on the core granulation and the essential 
target of enteric granulation, and is obtained on them. That is, it is granulation which does not 
have an enteric layer, including the difficulty water solubility drug which was damp and was 
processed by the improvement agent. By mixing these enteric granulation and immediate-release 
granulation at a desired rate, the 1 st sustained release drug of this invention is obtained. 
[0014] In the 2nd sustained release drug of this invention, ****** and a fast-discharging part 
exist as compound granulation with which coating of the perimeter of ****** was carried out by 
the fast-discharging part and which contains both ****** and a fast-discharging part in the 
same granulation. Coating of the core granulation containing the difficulty water solubility drug 
which ****** got wet like the case of the 1st pharmaceutical preparation of the above, and was 
processed by the improvement agent is carried out in the enteric layer here. 
[0015] The amount of solvents required for the drug of difficulty water solubility contained in the 
core granulation of ****** meaning the drug equivalent to "it being hard to melt", "it being very 
hard to melt", or "hardly melting" in the 1 st and 2nd pharmaceutical preparation of the above, 
and melting 1g of solutes and 1ml may be the drug of the arbitration which is 100ml or more (20 
degrees C). [ which is defined by the Japanese pharmacopoeia ] As such a difficulty water 
solubility drug, EKADO tolyl, nifedipine, a griseofulvin, phenytoin, SURUFISOKISAZARU, 
aminopyrine, secobarbital, prednisolone, indomethacin, a phenacetin, phenobarbital, tolbutamide, 
etc. are mentioned. EKADO tolyl is used suitably. EKADO tolyl (N-[(S)-alpha-(acetyl thiomethyl) 
hydronalium cinnamoyl] glycine benzyl ester; N-[(S)~alpha-(mercaptomethyl) hydrocinnamoyl] 
glycine, benzyl ester, and acetate (ester) are enkephalinase inhibitors used as a hypotensive 
agent and a cardiac insufficiency remedy, and about 33microg [ ml ] (37 degrees C) /, the 
melting point of 70-74 degrees C, and the in-the-iiving-body disappearance half-life of the 
solubility to water are the drugs of 1 or less hour.) 

[0016] Since a dissolution rate becomes high so that it is small as much as possible, it is 
advantageous, and the particle size of the above-mentioned difficulty water solubility drug 
contained in the core granulation of ****** in the 1st and 2nd pharmaceutical preparation of the 
above is 10 micrometers. It is 3 micrometers or less preferably hereafter. When a detailed drug 
particle is not obtained in a crystallization phase, in order to aim at an improvement of a 
dissolution rate, a grinder etc. is used with a conventional method, it grinds, and surface area of 
a substantial drug is enlarged, as a grinder, a jet mill, a ball mill, a hammer mill, a pressurization 
mold homogenizer, a colloid mill, a nano mizer, a roller mill, etc. use, for example — having — a 
drug — the mixed stock of independent or a drug, and an additive — dry grinding — or wet 
grinding is carried out. When grinding a drug with the low melting point, the small grinding 
approach of generation of heat is desirable. The content of the difficulty water solubility drug in 
core granulation is 45 - 65 % of the weight preferably 30 to 80% of the weight to core granulation. 

[001 7] It gets wet the account of a top, and it is used in order for an improvement agent to 
improve **** on the front face of a particle of a difficulty water solubility drug and to improve a 
dissolution rate. That is, if a thin coat is formed in the front face of a bad damp drug 
(hydrophobicity and water-repellent drug with the large contact angle over water) and the ease 
of getting wet is improved, the property which crawls the water of a drug can weaken and it will 
become easy to distribute in water. That is, the solubility of a drug improves, such — getting wet 
— as an improvement agent — hydroxypropylcellulose (HPC) — The hydroxypropyl 
methylcellulose (HPMC), methyl cellulose, Water soluble polymers, such as povidone, poly vinyl 



alcohol, and gelatin, Sodium lauryl sulfate, a monostearin acid polyethylene glycol, Glyceryl 
monostearate, polyoxyethylene RORUBITAN fatty acid ester, Surfactants, such as 
polyoxyethylene hydrogenated castor oil and a polyoxyethylene polyoxypropylene glycol, etc. are 
mentioned, and hydroxypropylcellulose and the hydroxypropyl methylcellulose are desirable 
especially. It gets wet, and an improvement agent is the form where it adheres to the particle 
front face of a difficulty water solubility drug, and is contained in core granulation together with a 
difficulty water solubility drug. It gets wet and the content in the core granulation of an 
improvement agent is 3 - 6 weight section preferably [ it is desirable and ] to 2 - 1 0 weight 
section and a pan below 20 weight sections to the difficulty water solubility drug 100 weight 
section. 

[0018] The core granulation of ****** may contain the above-mentioned difficulty water 
solubility drug and the additive which is damp and is permitted on the galenical pharmacy of 
disintegrator, an excipient, a binder, a coloring agent, an aromatizing agent, a stabilizing agent, 
etc. in addition to an improvement agent. 

[0019] The above-mentioned disintegrator is drugs which give collapsibility to pharmaceutical 
preparation, and it is used in order to distribute a difficulty water solubility drug promptly. 
Disintegrator is matter which is excellent in compatibility with water although it does not dissolve 
in water, swells by contact in water, and helps contact in a drug and water. As such 
disintegrator, carboxy-methyl-starch sodium, cross carmellose sodium, crystalline cellulose, 
cross povidone, etc. are raised whenever [ carmellose calcium (CMC-calcium), 
hydroxypropylcellulose partial alpha-ized starch, carboxy-methyl-starch sodium, and low 
permutation ], and carmellose calcium, hydroxypropylcellulose, cross carmellose sodium, cross 
povidone, etc. are desirable especially, the content of the disintegrator in core granulation — the 
difficulty water solubility drug 100 weight section — receiving — below 20 weight sections — 
desirable — 5-15 weight section — it is 7 - 1 2 weight section more preferably. 
[0020] The above-mentioned excipient is used in order to give predetermined magnitude and 
weight to pharmaceutical preparation. The excipient used for this invention is the mixture of the 
pulverized water-soluble excipient or a water-soluble excipient, and a hydrophilic excipient 
preferably. As a water-soluble excipient, a lactose, white soft sugar, a mannitol, etc. are 
mentioned, for example. As a hydrophilic excipient, mineral, such as starches, such as corn 
starch, potatostarch, and hydroxypropyl starch, a silicic acid anhydride, and anhydrous dibasic 
calcium phosphate, is mentioned, for example. 

[0021] The above-mentioned binder is used in order to give bonding strength to the mixture of 
component powder and to ** stable granulation. As such a binder, for example, methyl cellulose, 
povidone, hydroxypropylcellulose, the hydroxypropyl methylcellulose, fusibility alpha-ized starch, 
poly vinyl alcohol, gelatin, a dextrin, etc. are mentioned, and especially, since it gets wet and also 
has an improvement effect, hydroxypropylcellulose and the hydroxypropyl methylcellulose are 
desirable. 

[0022] Various kinds of perfume may be used as the above-mentioned aromatizing agent for 
which an iron oxide and lake coloring matter may be used as the above-mentioned coloring 
agent. A sodium hydrogensulfite etc. may be used as the above-mentioned stabilizing agent. 
[0023] The content of the above-mentioned additive is respectively adjusted suitably depending 
on the class of drug, the purpose of using pharmaceutical preparation, the magnitude of dosage 
forms, the manufacture approach, the class of other additives, an amount, etc. 
[0024] In the 1 st and 2nd pharmaceutical preparation of the above, the enteric layer by which 
coating is carried out to the core granulation of the above-mentioned ****** is a layer 
containing an enteric macromolecule, by the stomach, is insoluble and is dissolved in intestines. 
It is gradually emitted as the drug in core granulation is not emitted within the stomach by 
existence of an enteric layer but pharmaceutical preparation shifts to intestines from the 
stomach by it. As the above-mentioned enteric macromolecule, OIDORAGITTOL (methacrylic 
acid copolymer (rhe MUFAMA)) and L30D (methacrylic acid copolymer LD (rhe MUFAMA)), 
hydroxypropylmethylcellulose phthalate (HPMCP), cellulose acetate phthalate (CAP), 
hydroxypropybmethylcellulose acetate succinate (HPMCAS), carboxy methyl ethyl cellulose 
(CMEC), a macromolecule similar to these, etc. are mentioned. Since an enteric layer is formed 



by preparing coating liquid using such an enteric giant molecule, and coating core granulation, its 
enteric giant molecules (for example, HPMCAS etc.) which can be used with the solvent of a 
drainage system from a viewpoint of safety and a residual solvent are desirable. 
[0025] An enteric layer may contain a plasticizer, lubricant, etc., in order to secure the stability 
other than the above-mentioned enteric giant molecule, and in order to make coating actuation 
easy. As a plasticizer, citric-acid triethyl, a triacetin, a glycerine fatty acid ester, succinic-acid 
dibutyl, macro gall, a plasticizer similar to these, etc. are mentioned. As lubricant, talc, 
magnesium stearate, SUARIN acid monoglyceride, etc. are mentioned. The amount of coatings of 
an enteric layer is 20 - 40 weight section preferably to 1 5 - 50 weight section and a pan in 
dryness to the core granulation 100 weight section, although it is dependent on the magnitude of 
core granulation, a configuration, etc. 

[0026] While hydrophobicity is difficulty water solubility strongly, when pharmaceutical- 
preparation-izing a low-melt point point and the drug of the Takayoshi plasticity like EKADO 
tolyl especially, it is desirable to prepare a further water-soluble and inactive isolation layer (the 
1st isolation layer) between the above-mentioned core granulation and an enteric layer. It is 
because a drug dissolves into an enteric layer, a drug deposits on an enteric layer front face 
gradually, when the granulation containing the drug of such difficulty water solubility and a low- 
melt point point is coated with a direct enteric layer, so it becomes difficult to control emission 
of a drug, the desiccation process after such a deposit phenomenon especially performs coating 
of an enteric layer, or warming of pharmaceutical preparation — it generates notably at the time 
of an accelerated test. By preparing the above-mentioned 1 st isolation layer between core 
granulation and an enteric layer, it becomes possible to prevent the dissolution of the drug to 
such an enteric layer, and the drug release of pharmaceutical preparation can be controlled to 
stability. 

[0027] The above-mentioned 1 st isolation layer usually coats core granulation with the liquid 
containing a water soluble polymer and a saccharide, and is formed. As a water soluble polymer, 
hydroxypropylcellulose (HPC), the hydroxypropyl methylcellulose (HPMC), povidone (PVP), etc. 
are mentioned. White soft sugar, a lactose, etc. are mentioned as a saccharide. An isolation layer 
may contain lubricant, such as talc, further. Coating of the 1st isolation layer is preferably 
carried out to 5 - 30 weight section and a pan at a rate of 1 0 - 20 weight section by dryness to 
the core granulation 100 weight section. 

[0028] The fast-discharging part contained in the sustained release drug of this invention existed 
apart from enteric granulation as immediate-release granulation by the 1 st pharmaceutical 
preparation of this invention as mentioned above, and has coated the perimeter of ****** with 
the 2nd pharmaceutical preparation of this invention. This fast-discharging part contains the 
difficulty water solubility drug contained in the above-mentioned ******, and a drug of the same 
kind. Like [ the difficulty water solubility drug contained in a fast-discharging part ] the case of 
******, since a dissolution rate becomes high, it is desirable, and 1 0 micrometers or less of 
particle size are 3 micrometers or less preferably, so that particle size is small. Therefore, as for 
the difficulty water solubility drug of a fast-discharging part as well as the case of ******, being 
ground and used is desirable. The content of the difficulty water solubility drug in a fast- 
discharging part is usually 40 - 60 % of the weight preferably 30 to 80% of the weight to a fast- 
discharging part. The dissolution rate is raised, the difficulty water solubility drug of a fast- 
discharging part is also damp in order to promote prompt emission and absorption of a drug, and 
it is processed by the improvement agent. It gets wet in a fast-discharging part, and the content 
of an improvement agent is 20 - 50 weight section preferably [ it is desirable and ] to the 10- 
100 weight section and a pan below the 120 weight sections to the difficulty water solubility drug 
100 weight section in a fast-discharging part. 

[0029] A fast-discharging part may contain further the additive permitted on the galenical 
pharmacy of disintegrator, an excipient, a binder, lubricant, an antistatic agent, a coloring agent, 
an aromatizing agent, a stabilizing agent, etc. The thing same as these additives as the additive 
which may be used by the above-mentioned ****** may be used. The content is respectively 
adjusted suitably depending on the class of drug, the purpose of using pharmaceutical 
preparation, the magnitude of dosage forms, the manufacture approach, the class of other 



additives, an amount, etc. As for a fast-discharging part, it is desirable to contain an excipient, in 
order to secure the content homogeneity of a difficulty water solubility drug. Although especially 
the content of the excipient in a fast-discharging part is not restricted, it is usually the 70 - 100 
weight section preferably [ it is desirable and ] to the 50 - 200 weight section and a pan below 
the 250 weight sections to the difficulty water solubility drug 1 00 weight section in a fast- 
discharging part. 

[0030] While hydrophobicity is difficulty water solubility strongly, when pharmaceutical- 
preparation-izing a low-melt point point and the drug of the Takayoshi plasticity like EKADO 
tolyl especially in the case of the 2nd pharmaceutical preparation of this invention, it is desirable 
to prepare a water-soluble and inactive isolation layer (the 2nd isolation layer) between the 
above-mentioned ****** and a fast-discharging part. By arranging this 2nd isolation layer, the 
dissolution of the drug from a fast-discharging part to an enteric layer is prevented, and 
emission of a drug can be controlled to stability. The 2nd isolation layer has the same 
presentation as the 1st isolation layer, and coating is carried out by the same approach. Coating 
of the 2nd isolation layer is preferably carried out to 5 - 30 weight section and a pan at a rate of 
10-20 weight section by dryness to the ****** 100 weight section. 
[0031] The dosage forms of the sustained release drug of this invention are a capsule or a 
granule preferably. In the case of the 1 st pharmaceutical preparation, according to a 
conventional method, the sustained release drug of this invention of the dosage forms of 
arbitration, such as a capsule and a granule, may be obtained, using enteric granulation and 
immediate-release granulation the specified quantity every respectively. As for the case of the 
2nd pharmaceutical preparation, the sustained release drug of this invention of the dosage forms 
of arbitration may be obtained in compound granulation like the case of **** for the specified 
quantity, and the 1 st pharmaceutical preparation of the above. 

[0032] Thus, as for the sustained release drug of obtained this invention, a fast-discharging part 
is first eluted with the stomach, and the concentration of a drug in the living body reaches to 
effective concentration promptly. ****** does not change at this time. After being gradually 
discharged from the stomach, since an enteric layer begins to melt, ****** emits a drug. 
Therefore, drug effect carries out long duration continuation. 

[0033] (The manufacture approach) The typical manufacture approach of the sustained release 
drug of this invention is explained hereafter. 

[0034] 1. Manufacture approach 1.1 of the 1st pharmaceutical preparation The method-of- 
preparation enteric granulation of enteric granulation is obtained by coating the core granulation 
containing a difficulty water solubility drug with the 1 st isolation layer at arbitration, and coating 
an enteric layer further. 

[0035] 1.1.1. The crystal front face gets wet the difficulty water solubility drug made detailed 
with means, such as grinding, as mentioned above, and the formation core granulation of core 
granulation may be manufactured by corning getting wet the account of a top and improving a 
property by the improvement agent. The art may be performed by the granulation approach of 
arbitration in the limitation by which the ease of getting wet is improved. Some examples of the 
approach are given to below. When the content of a difficulty water solubility drug is large, the 
following methods of kneading 1 are simple and the most effective. 

[0036] 1) Carry out wet kneading of the kneading method difficulty water solubility drug powder 
and the mixture which is damp and consists of additives (an excipient, disintegrator, binder, etc.) 
of arbitration by the improvement agent, water, and request using a kneading machine. By this, it 
gets wet on the crystal front face of a difficulty water solubility drug, and an improvement agent 
will be in the condition that surface treatment was given and carried out. As a kneading facility, a 
high speed mixer, a REDIGE mixer, a ribbon blender, a monopodium, or a double compound 
kneading machine is used. The obtained kneaded object is ******(ed), and is corned by 
approaches, such as law and a grain method made from extrusion, and core granulation is 
obtained through desiccation and refining. 

[0037] As an option, it gets wet to the unsettled poorly soluble drug which has not been 
pulverized, optimum dose addition of the water solution or water of an improvement agent is 
carried out, and the water suspension liquid which pulverized this by the wet-grinding method is 



prepared, and this water suspension liquid may be added to the additive of arbitration, and wet 
kneading may be carried out as mentioned above, and you may corn it. This water suspension 
liquid may contain an excipient (water-soluble desirable excipient) further. 
[0038] 2) Use an agitation granulation method blade rotation mold mixer or a high share mixer, 
and they are agitation granulation and a method of drying and refining and obtaining chief remedy 
granulation like the method of kneading the above 1. Or in addition to the additive powder of a 
desired class, or the end of mixing, agitation granulation of a poorly soluble drug and the water 
suspension liquid which is damp and contains an excipient by the improvement agent and request 
and by which wet grinding was carried out can be carried out like the case of the above 1 . 
[0039] 3) Use the fluid bed corning method fluid bed granulating machine, and corn, carrying out 
a spray after the additive powder of the class of request which made a difficulty water solubility 
drug and the water suspension liquid which is damp and contains an excipient by the 
improvement agent and request, and by which wet grinding was carried out flow, or mixing. As a 
spray method, both a top spray a side spray and a tangential spray can be used. By the usual 
approach of adding after mixing, making a poorly soluble drug flow, getting wet in this, and 
carrying out the spray of a water solution or water, such as an improvement agent and a binder, 
since the water repellence of a drug is high, a granulation is difficult. 

[0040] 4) Use the coating corning method fluid bed granulating machine, a revolution mold fluid 
bed granulating machine, or the Wurster mold granulating machine, and it is the approach of 
carrying out the spray of a difficulty water solubility drug and the water suspension liquid which 
is damp and contains an excipient by the improvement agent and request and by which wet 
grinding was carried out to a nuclear particle, and carrying out coating granulation. A nuclear 
particle may be a particle of arbitration with a particle size of several 10 micrometers - about 
300 micrometers, and are a D-mannitol crystal, Nonpareil, a crystalline cellulose grain, granulated 
sugar, a spray dry lactose, etc. preferably. 

[0041] 5) It is the approach of using the spray-drying method spray dryer and carrying out spray 
drying of a difficulty water solubility drug and the water suspension liquid which is damp and 
contains an excipient by the improvement agent and request and by which wet grinding was 
carried out. 

[0042] 1.1.2. Form an isolation layer between core granulation and an enteric layer by giving the 
core granulation which used the fluid bed coating machine, the aeration type coating machine, 
the rolling flow coating machine, etc., and was obtained [ coating machine ] by above-mentioned 

1.1.1. in the coating liquid containing the formation water soluble polymer and saccharide of the 
1 st isolation layer. A fluid bed coating machine is used preferably because of uniform coating. 
[0043] 1.1.3. On the 1st isolation layer obtained by the core granulation or above-mentioned 

1.1.2. obtained by formation above-mentioned 1.1.1. of an enteric layer, the coating liquid 
containing a plasticizer, lubricant, etc. is given, it dries at an enteric giant molecule and 
arbitration, and enteric granulation is obtained by forming an enteric layer. The above-mentioned 
coating liquid is preferably obtained by making an enteric giant molecule and arbitration distribute 
a plasticizer, lubricant, etc. with the emulsion method, a particle suspension method, a 
neutralization process, etc. by the aqueous intermediation system. 

[0044] 1.2. The preparation immediate-release granulation of immediate-release granulation may 
be prepared like the core granulation of above-mentioned 1.1.1. 
[0045] 2. Preparation 2.1 of the 2nd pharmaceutical preparation ****** of the 2nd 
pharmaceutical preparation of formation this invention of ****** can be formed like the enteric 
granulation of the 1st pharmaceutical preparation of the above. That is, ****** is obtained by 
forming the 1 st isolation layer in the perimeter of core granulation at arbitration, and forming an 
enteric layer further. 

[0046] 2.2 In preparing the 2nd isolation layer between formation ****** of the 2nd isolation 
layer, and a fast-discharging part, it coats with the coating liquid containing the same water 
soluble polymer and same saccharide as the above-mentioned 1 st isolation layer ****** 
obtained by the above 2.1 by the same approach as the 1st isolation layer. 
[0047] 2.3 Prepare the difficulty water solubility drug processed by the formation **** 
improvement agent of a fast-discharging part, and the coating liquid which contains additives, 



such as an excipient, disintegrator, a binder, and lubricant, if needed. Compound granulation is 
obtained by using and giving a fluid bed coating machine, an aeration type coating machine, a 
rolling flow coating machine, etc. on the 2nd isolation layer obtained in this coating liquid by 
****** obtained by the above 2.1, or the above 2.2. A fluid bed coating machine is used 
preferably because of uniform coating. 

[0048] in preparing the sustained release drug of this invention as a granule, after carrying out 
each specified quantity weighing capacity of the enteric granulation and immediate-release 
granulation which were prepared separately as mentioned above in the case of the 1 st 
pharmaceutical preparation, or a request coming out of enteric granulation and immediate- 
release granulation comparatively and mixing, specified quantity weighing capacity is carried out 
and it packages separately. In the case of the 2nd pharmaceutical preparation, specified quantity 
weighing capacity of the compound granulation obtained as mentioned above is carried out, and 
it is packaged separately. 

[0049] When preparing the sustained release drug of this invention as a capsule, after in the 
case of the 1st pharmaceutical preparation carrying out specified quantity weighing capacity of 
enteric granulation and the immediate-release granulation, and filling these up with a desired 
ratio into a capsule or mixing enteric granulation and immediate-release granulation at a desired 
rate, specified quantity weighing capacity is carried out and a capsule is filled up. In the case of 
the 2nd pharmaceutical preparation, a specified quantity capsule is filled up with compound 
granulation. Furthermore, the strip package package (SP package) of this capsule may be carried 
out. 

[0050] In case it prepares in the case of the 1 st pharmaceutical preparation (for example, a 
capsule), since it is difficult, specified quantity weighing capacity of each granulation is carried 
out separately, and mixing these granulation at an exact rate and filling up a capsule is usually 
filled up with it in many cases. However, in order to perform capacity weighing capacity, it is 
tended to change the weighing capacity precision of little direction, when there is little one 
capacity. Therefore, in such a case, it dilutes with an additive etc., and capacity is made to 
increase to it so that the active-ingredient (namely, difficulty water solubility drug) concentration 
of the granulation of an approach with little capacity may become low. However, the fill to a 
capsule must be increased in this case, as a result, capsule size may become large, and difficulty 
may be caused to recipe. Since what is necessary is just to carry out weighing capacity of one 
kind of granulation, there is no fluctuation in capacity precision, the restoration to a capsule is 
easy, since it is not necessary to make the fill to a capsule increase still as mentioned above, in 
the case of the 2nd pharmaceutical preparation which prepares the compound granulation which 
unified ****** and a fast-discharging part, the miniaturization of a capsule can be attained, and 
it is easy to take. It is also the same as when using as a granule. Therefore, when it is the drug 
with which it has set to mixing with ****** and a fast-discharging part, and few one [ a gap or ] 
amounts of active ingredients are wanted for there to be compared with another side, the 2nd 
pharmaceutical preparation of this invention is desirable. 

[0051] the curve obtained by the optimal ratio of ****** and a fast-discharging part measuring 
the blood drug concentration of the active ingredient when prescribing enteric granulation and 
immediate-release granulation for the patient independently, respectively, and performing a curve 
fitting to each blood-drug-concentration-time amount plot — compounding — various mixing 
ratios — it can determine by asking for the time amount which maintains the effective blood 
drug concentration in the case of a rate, the time amount which reaches effective blood drug 
concentration, and maximum drug concentration. For example, when using EKADO tolyl for a 
difficulty water solubility drug and a ratio with the EKADO tolyl in ****** and a fast-discharging 
part is 80:20, blood drug concentration continues for about 8 hours, and the sustained release 
drug of the durability in which bis die administration is possible is obtained. As a result of 
preparing such pharmaceutical preparation and medicating a healthy adult, blood-drug- 
concentration transition was in agreement with a prediction curve and fitness. 
[0052] 

[Example] Although an example is shown below and this invention is explained to it still more 
concretely, this invention is not limited to this. Hereafter, the section expresses the weight 



section in this example. 
[0053] (Example 1) 

1) EKADO tolyl was ground using the grinding jet mill grinder of EKADO tolyl, and the grinding 
end of 3 micrometers of average particles was obtained. 

[0054] 2) Mix the grinding EKADO tolyl 80 section obtained by the manufacture above 1 of core 
granulation, the mannitol 25 section, the cornstarch 15 section, and the carmellose-calcium 
(CMC-calcium) 5 section, while mixing this end of mixing with a monopodium kneading machine - 

- 5% water solution of hydroxypropylcellulose (HPC) — ** — carrying out — the two sections - 

- in addition, it kneaded. The obtained kneaded object was corned and refined [ dried and ] 
through the grain machine made from a cylinder with a diameter of 7mm, and cylinder-like core 
granulation was obtained. 

[0055] 3) The core granulation 1 00 above-mentioned section obtained by the coating above 2 of 
the 1st isolation layer was taught to the fluid bed coating machine, and spray coating of the 15% 
water solution containing the hydroxypropyl-methylcellulose (HPMC, TC-5E (Shin-etsu 
chemistry)) 1 section, the white-soft-sugar 5 section, and the talc 8 section was carried out to 
the 14 sections (solid content) to the core granulation 100 section. 

[0056] 4) The ammonia of optimum dose was added in 1 5% drainage system coating liquid of the 
coating hydroxypropyl-methylcellulose acetate succinate (HPMCAS) (A quart (Shin-etsu 
chemistry)) 40 section of an enteric layer, the citric-acid triethyl 5 section, and the talc 1 0 
section, and HPMCAS was neutralized. The 20 sections (solid content conversion) were coated 
for this coating liquid using the fluid bed coating machine to the granulation 100 section which 
was obtained by the 3rd above-mentioned term and which carries out the 1 st isolation ****. 
[0057] 5) To the coating above-mentioned ****** 100 section of the 2nd isolation layer, the 
liquid 14 section (solid content conversion) of the same presentation ratio as the 1st isolation 
layer coating liquid was coated using the fluid bed coating machine, and the 2nd isolation layer 
was formed. 

[0058] 6) 10% water solution which contains the grinding EKADO tolyl 20 section obtained by the 
1st above-mentioned term, the mannitol 20 section, and the hydroxypropyl-methylcellulose 
(HPMC-E) 5 section in the granulation which coated the 2nd isolation layer of the coating above 
of a fast-discharging part was prepared. To the granulation 100 section which coated the above- 
mentioned 2nd isolation layer, this water-solution 22.7 section (solid content conversion) was 
coated using the fluid bed coating machine, the fast-discharging part was formed, and the single 
compound granulation with which coating of the four layers was carried out to core granulation 
was obtained. 

[0059] 7) The No. 3 capsule was filled up with the above-mentioned compound granulation of 
100mg considerable amount as encapsulation EKADO tolyl, and capsule pharmaceutical 
preparation was obtained. 

[0060] (Example 2) The EKADO tolyl durability capsule was obtained by the same approach as an 
example 1 except having carried out 35 section (solid content conversion) coating of the 1 5% 
drainage system coating liquid containing the 35 sections of OIDORAGITTO L30D (solid content 
conversion), the citric-acid triethyl 3.5 section, and the talc 15 section using the Wurster mold 
fluid bed coating machine to the granulation 100 section which coated the 1st isolation layer 
obtained by the 3rd term of an example 1, and having formed the enteric layer. 
[0061] (Example 3) The grinding EKADO tolyl 80 section obtained by the 1st term of an example 
1 was suspended in the HPMC water solution 5%, and spray liquid was prepared. The white-soft- 
sugar starch spherical granulation (Nonpareil -101) (Freund Industrial) 100 section was taught to 
CF centrifugal tumbling granulator, the spray of the above-mentioned spray liquid was carried 
out, sprinkling the mixed end of the lactose 20 section and the cross povidone 3 section, and 
globular form core granulation was obtained. The EKADO tolyl durability capsule was obtained by 
the same approach as an example 1 except this. 

[0062] (Example 4) The EKADO tolyl durability capsule was prepared by the same approach as 
an example 1 except using OIDORAGIDDO L55 as a coating basis of an enteric layer. 
[0063] (Example 1 of reference) The 1 st isolation layer was not given to the core granulation 
containing the EKADO tolyl obtained by 1 of an example 1, but the direct enteric layer was 



coated, and enteric granulation was obtained. 

[0064] (Evaluation) After saving the enteric granulation obtained by the 4th term of an example 
1 , and the enteric granulation obtained in the example 1 of reference for seven days at 60 
degrees C, the acid-proof trial of the method convention of a station was performed using the 
1st liquid (pH 1.2) of collapse test fluid of the 12th amendment Japanese pharmacopoeia. A 
result is shown in drawing 1 . With the enteric granulation of an example 1, the rate of elution of 
2 hours after was 0%. With the granulation of the example 1 of reference, the rate of elution of 2 
hours after was 6%. 

[0065] The electron microscope photograph on the front face of granulation when saving these 
granulation for five days at 60 degrees C is shown in drawing 2 . In the case of the granulation 
(example 1 of reference) which does not have an isolation layer, drawing 2 shows that EKADO 
tolyl dissolves and deposits in the enteric layer. 

[0066] It was shown that a drug dissolving in an enteric layer and depositing by preparing the 1 st 
isolation layer between core granulation and an enteric layer is prevented, and a good drug 
release control function is maintained from the above-mentioned result when sustained-release- 
drug-izing the drug of difficulty water-soluble like especially EKADO tolyl, and a low-melt point 
point and Takayoshi plastic. 

[0067] Furthermore, it checked acid resistance and enteric using the capsule obtained in the 

example 4. A result is shown in drawing 3 . 

[0068] 

[Effect of the Invention] According to this invention, the sustained release drug which releases a 
difficulty water solubility drug gradually and drug effect maintains is offered by combining ****** 
and the fast-discharging part containing the difficulty water solubility drug which was damp and 
was processed by the improvement agent. According to this invention, even when a drug with 
the short disappearance half-life in difficulty water solubility and blood is used, it is possible to 
make the drug effect maintain. Furthermore, by arranging a water-soluble and inactive isolation 
layer between the core granulation of **** circles, and an enteric layer, and/or between an 
enteric layer and a fast-discharging part, even when a low-melt point point and the difficulty 
water solubility drug of the Takayoshi plasticity are used, a drug release control function is 
stabilized. 
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